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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the matrix switch which consists of optical fiber core wire, in case this 
invention performs the core-wire change by the optical fiber node in an optical fiber wiring system etc. 
especially, it is used, and it relates to effective technology. 
[0002] 

[Description of the Prior Art] In fiber optics communication, although introduction to a relay system has 
been advanced, examination is performed now aiming at the introduction to a wiring system. A network 
with sufficient serviceability and sufficient facility use efficiency needs to consist of wiring systems to 
the user distributed in field. And for the composition of such a wiring system, a transfer device (for 
example, 63 to Japanese-Patent-Application-No. 326036 reference), the optical exchange, etc. which 
change on optical fiber level with a lightwave signal are important. 

[0003] As the conventional optical matrix switch is shown in drawing 4 (** type block diagram showing 
outline composition), two fiber groups 1 10,120 are ******(ed) by the both sides of the change 
connection board 101, and the ferrule 1 12,122 is attached in the edge at the optical fiber core wire 
111,121 of each fiber group. The sleeve 102 which is the matching section of the ferrule of the two 
aforementioned fiber groups is arranged by the change connection board 101 in the shape of a matrix, 
i.e., a line writing direction and the direction of a train. Each ferrule of the fiber group 1 10 is made as for 
movement to a line writing direction, and movement can do each ferrule of the fiber group 120 in the 
direction of a train. If the number of fiber core wire of N and the fiber group 120 is set to N for the 
number of fiber core wire of the fiber group 110, the sleeve of an NxN individual is arranged by the 
change connection board 101 in the shape of a matrix. 

[0004] It is held by the ferrule attaching part 1 13,123 (illustration accepting one place), and each ferrule 
of the fiber group 110 and each ferrule of the fiber group 120 are ******. The ferrule attaching part 
1 13,123 is connected with the drive pulley 1 14,124 and the ferrule drive wire 1 16,126 which moves by 
the follower pulley 1 15,125 (illustration accepting one place). The drive pulley 1 14,124 and the follower 
pulley 1 15,125 are attached in the pulley move mechanism 1 17,127. In fact, although a ferrule attaching 
part, the drive pulley, the follower pulley, the ferrule drive wire, and the pulley move mechanism are 
installed in each ferrule of the fiber group 110, and each ferrule of the fiber group 120, illustration is 
omitted in order to simplify a drawing. 

[0005] Each ferrule of the fiber group 110 moves a ferrule drive wire to a line writing direction by 
rotation of a drive pulley, and is positioned in the arbitrary positions of a line writing direction. 
Although the drive of a drive pulley is omitting illustration, right reverse rotation is possible for a drive 
pulley, and positioning is possible by controlling the angle of rotation of a drive pulley. 
[0006] Similarly, each ferrule of the fiber group 120 moves a ferrule drive wire in the direction of a train 
by rotation of a drive pulley, and is positioned in the arbitrary positions of the direction of a train. 
Although the drive of a drive pulley is omitting illustration, right reverse rotation is possible for a drive 
pulley, and positioning is possible by controlling the angle of rotation of a drive pulley. The pulley move 
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mechanism 1 17,127 performs insertion or drawing for a ferrule to the sleeve of the change connection 
board 101 by being able to move the drive pulley 1 14, the follower pulley 115 and the drive pulley 124, 
and the follower pulley 125 in the direction (it moving forward and backward) which intersects 
perpendicularly to the change connection board 101, respectively, and moving ahead. 
[0007] In making change connection of the desired optical fiber core wire 1 18,128 with the sleeve 103 
of the change connection board 101, the ferrule of the optical fiber core wire 1 18 is moved to a line 
writing direction with a drive pulley, it positions in the front face of a sleeve 103, and the ferrule of the 
optical fiber core wire 128 is similarly moved in the direction of a train with a drive pulley, it positions 
in the front face of a sleeve 103, a ferrule is moved in the direction of the change connection board 101 
from the pulley move mechanism 1 17,127, What is necessary is just to move either of the pulley move 
mechanisms 1 17,127 to the opposite direction of the change connection board 101, in drawing either of 
the optical fiber core wire 1 18,128 out. 

[0008] By the feeder cable core-wire group and distribution cable core-wire between groups, connection 
of core wire and a connection substitute can be performed among arbitrary core wire by the matrix 
switch being installed in ****** here, moving the fiber group 120 to a feeder cable core- wire group, it 
moving the fiber group 1 10 to a line writing direction, and positioning each ferrule of a distribution 
cable core-wire group, then the fiber group 1 10, moving in the direction of a train and positioning each 
ferrule of the fiber group 120. In this case, if the number of fiber core wire by the side of N and a feeder 
cable is set to N for the number of fiber core wire by the side of a distribution cable, the sleeve of an 
NxN individual is arranged by the change connection board 101 in the shape of a matrix. 
[0009] Here, the optical cable laid from the office is called feeder cable, and the point which is carrying 
out multipoint connection of the feeder cable to the distribution cable is called ******. 
[0010] Connection of the feeder cable core wire already connected with the distribution cable is 
canceled, and ****** also requires the function to accommodate the feeder cable core wire to **** 
which wants to generate other need, when need change occurs between adjoining ******. it is necessary 
to accommodate feeder cable core wire by being **** which wants to generate other need and newly 
connecting the feeder cable core wire with distribution cable core wire by specifically canceling 
connection of the feeder cable core wire already connected with the distribution cable by ****** 5 and 
making loop connection of the feeder cable core-wire comrade. 

[001 1] If the above-mentioned optical fiber matrix switch tends to realize this function by force, the 
composition of a matrix switch will turn into composition which shows in drawing 5 . The loop core 
wire 1 19 which connected between two ferrules with optical fiber core wire is installed in a part of 
group 1 10 of one side for the second page which counters the change connection board 101, i.e., core- 
wire group by the side of a distribution cable, and it is necessary to connect one of the core wire and its 
loop core wire 1 19 of the feeder cable core wire 120. In this case, if the number of the hearts which uses 
the number of fiber core wire by the side of N and a feeder cable for the loop core wire by the side of 2 
Ns and a distribution cable for the number of fiber core wire by the side of a distribution cable is set to 
2Ns (it is N about the number of loops), the sleeve of 2Nx (N+2Ns) individual needs to be arranged by 
the change connection board 101 in the shape of a matrix. Therefore, the number of fiber core wire in 
this case is set to 2 N+N+2N=5N. The case of N= 3 is illustrated in drawing 5 . 

[0012] In the aforementioned beam-of-light system, as a wiring gestalt of a feeder cable, loop wiring or 
star distribution is applied and the core wire of a feeder cable is connected to a distribution cable from 
******. An optical matrix switch is installed in the node of a feeder cable and a distribution cable, i.e., 
******, and how to perform arbitrary core- wire changes in the 2 between groups of the core-wire group 
by the side of a feeder cable and the core-wire group by the side of a distribution cable can be 
considered. 

[0013] Two fiber groups arranged so that terminal formation of each end face of two or more optical 
fiber core wire which counters may be carried out by the ferrule and a mutual end-face comrade may 
counter, The change connection board with which it is arranged between these two opposite end faces of 
a fiber group, and the sleeve which is the matching section of a ferrule is arranged in the shape of a 
matrix, A ferrule is moved to the line writing direction of the aforementioned matrix by the whole 
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surface side of the change connection board concerned, it positions to arbitrary sleeves, and the optical 
matrix switch of the change connection board concerned which is made to move a ferrule in the 
direction of a train of the aforementioned matrix by the side on the other hand, and is positioned to 
arbitrary sleeves can be applied. 

[0014] Since arbitrary core-wire changes can be performed in the core-wire group by the side of a feeder 
cable, the core-wire group by the side of a distribution cable, and 2 between groups if the core-wire 
group by the side of a feeder cable and the core-wire group by the side of a distribution cable are applied 
to a side on the other hand the whole surface side of this matrix switch, respectively when this matrix 
switch is installed in ******, when need change occurs on the cable of a wiring system, it can connect 
by changing effectively. 
[0015] 

[Problem(s) to be Solved by the Invention] However, connection of the feeder cable core wire already 
connected with the distribution cable is canceled, and account ****** of before also requires the 
function to accommodate the feeder cable core wire to ****** which other need generated, when need 
change occurs between adjoining ******. it is necessary to specifically accommodate feeder cable core 
wire by being **** which wants to generate other need and newly connecting the feeder cable core wire 
with distribution cable core wire by canceling connection of the feeder cable core wire which is ****** 
and has already been connected with the distribution cable, and making loop connection of the feeder 
cable core-wire comrade. 

[0016] If the above-mentioned optical fiber matrix switch tends to realize this function by force, the loop 
core wire which connected between two ferrules with optical fiber core wire is installed in a part of 
group of one side for the second page which counters a change connection board, i.e., core-wire group 
by the side of a distribution cable, and it is necessary to connect feeder cable core wire and its loop core 
wire. For this reason, the change function of the core-wire group by the side of a distribution cable 
decreased to the core-wire group by the side of a feeder cable, and there was a problem that the change 
function of the core-wire group by the side of a distribution cable fell. 

[0017] It is in being made in order that this invention may solve the aforementioned trouble, and 
offering technology with possible the purpose of this invention preventing that the change function of 
the core-wire group by the side of a distribution cable decreases to the core-wire group by the side of a 
feeder cable, and the change function of the core-wire group by the side of a distribution cable falls. 
[0018] Other purposes of this invention reduce the number of component parts of an optical matrix 
switch, and are to offer the technology which can attain the simplification of an optical matrix switch, 
and a miniaturization. 

[0019] Other purposes and new features are clarified by description and the accompanying drawing of 

this specification at the aforementioned row of this invention. 

[0020] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, terminal formation of 
each end face of two or more optical fiber core wire with which this invention counters is carried out by 
the ferrule. The change connection board with which it is arranged between the opposite end faces of 
two fiber groups arranged so that mutual end faces may counter, and the sleeve which is the matching 
section of a ferrule is arranged in the shape of a matrix, The ferrule positioning mechanism which is 
made to move a ferrule to the line writing direction of the aforementioned matrix by the whole surface 
side of this change connection board, and is positioned to arbitrary sleeves, In the optical matrix switch 
equipped with a ferrule positioning means of the change connection board concerned to make move a 
ferrule in the direction of a train of the aforementioned matrix by the side on the other hand, and to 
position to arbitrary sleeves [0021] characterized by having the edge or the fixed ferrule which does not 
move to either of the edges of the near direction of a train on the other hand of a line writing direction by 
the side of the whole surface of the sleeve matrix of the aforementioned change connection board 
[Function] According to the above-mentioned means, by having the edge or the fixed ferrule which does 
not move to either of the edges of the near direction of a train on the other hand of a line writing 
direction by the side of the whole surface of the sleeve matrix of a change connection board Since the 
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core-wire group of a feeder cable is changed by the side on the other hand the whole surface side of the 
aforementioned connection board and it becomes connectable, the change function of the core-wire 
group by the side of a distribution cable can decrease to the core-wire group by the side of a feeder 
cable, and it can prevent that the change function of the core-wire group by the side of a distribution 
cable falls. 

[0022] Moreover, thereby, the number of component parts of an optical matrix switch is reduced, and 

the simplification of an optical matrix switch and a miniaturization can be attained. 

[0023] 

[Example] Hereafter, one example of the optical matrix switch by this invention is explained in detail 
using a drawing. Drawing 1 is a ** type block diagram for explaining the principle of one example of 
the optical matrix switch by this invention. As the optical matrix switch of this example is shown in 
drawing 1 , two fiber groups 10 and 20 are arranged at the both sides of the change connection board 1, 
and ferrules 12 and 22 are attached in the edge at the optical fiber core wire 1 1 and 21 of each fiber 
group 10 and 20. The sleeve 2 which is the matching section of the ferrules 12 and 22 of the two 
aforementioned fiber groups 10 and 20 is arranged by the change connection board 1 in the shape of a 
matrix, i.e., a line writing direction and the direction of a train. 

[0024] Each ferrule of fiber group 10A is made as for movement to a line writing direction among the 
fiber groups 10, and movement has come to be able to do each ferrule of the fiber group 20 in the 
direction of a train. Fiber group 10B is beforehand inserted in the edge of the direction of a train 
arranged in the shape of [ of the change connection board 1 ] a matrix, i.e., a soffit, among the fiber 
groups 10. 

[0025] If the number of fiber core wire of N and fiber group 10B is set [ the number of fiber core wire of 
fiber group 10A ] to N for the number of fiber core wire of N and the fiber group 20, the sleeve 2 of xN 
individual is arranged by the change connection board 1 (N+l) in the shape of a matrix. The case of N= 
5 is illustrated in drawing 1 . 

[0026] Each ferrule of fiber group 10A and each ferrule of the fiber group 20 are held by the ferrule 
attaching parts 13 and 23 (illustration accepting one place). The drive pulleys 14 and 24 and the follower 
pulleys 15 and 25 are attached in the pulley move mechanisms 17 and 27 for the ferrule attaching part. 
In fact, although a ferrule attaching part, the drive pulley, the follower pulley, the ferrule drive wire, and 
the pulley move mechanism are installed in each ferrule of fiber group 10A, and each ferrule of the fiber 
group 20, illustration is omitted in order to simplify a drawing. 

[0027] Each ferrule of fiber group 10A moves a ferrule **** wire to a line writing direction by rotation 
of a drive pulley, and is positioned in the arbitrary positions of a line writing direction. Although the 
drive of a drive pulley is omitting illustration, right reverse rotation is possible for a drive pulley, and 
positioning is possible by controlling the angle of rotation of a drive pulley. 

[0028] Similarly, each ferrule of the fiber group 20 moves a ferrule drive wire in the direction of a train 
by rotation of a drive pulley, and is positioned in the arbitrary positions of the direction of a train. 
Although the drive of a drive pulley is omitting illustration, right reverse rotation is possible for a drive 
pulley, and positioning is possible by controlling the angle of rotation of a drive pulley. The pulley move 
mechanisms 17 and 27 perform insertion or drawing for a ferrule to the sleeve of the change connection 
board 1 by being able to move the drive pulley 14, the follower pulley 15, and the drive pulley 24 and 
the follower pulley 25 in the direction (it moving forward and backward) which intersects 
perpendicularly to the change connection board 1, respectively, and moving forward and backward. 
[0029] If the procedure which makes change connection of optical fiber core-wire 1 1 A-l of a request 
and 21-1 with the sleeve 3 of the change connection board 1 is shown as an example The ferrule 12 of 
optical fiber core-wire 1 1 A-l is moved to a line writing direction with the drive pulley 14. Position in 
the front face of a sleeve 3 and the ferrule 22 of the optical fiber core wire 21-1 is similarly moved in the 
direction of a train with the drive pulley 24. It positions in the front face of a sleeve 3, and from the 
pulley move mechanisms 17 and 27, a ferrule is moved in the direction of the change connection board 
1, and it connects by inserting in a sleeve 3, respectively. What is necessary is just to move either of the 
pulley move mechanisms 17 and 27 to the opposite direction of the change connection board 1, in 
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drawing out optical fiber core-wire 1 1 A-l or 21-1 . 

[0030] Moreover, when making change connection between fiber group 10A and the fiber group 20, 
using the drive pulley 24 and the follower pulley 25, the ferrule of fiber group 10B moves in the 
direction of a train, positions the ferrule of the optical fiber core wire of a request of the fiber group 20, 
and since it is beforehand inserted in the edge of the direction of a train of the change connection board 
1, i.e., the sleeve of a soffit, if it inserts in a sleeve according to the pulley move mechanism 
[0031] Drawing 2 is an assumption view at the time of installing an optical matrix switch in the node of 
a feeder cable and a distribution cable, i.e., ******. The ferrule of the core- wire group 41 by the side of 
12A and a feeder cable is set to 12B and 22C for the ferrule of the core- wire group 3 1 by the side of a 
distribution cable. Sleeve 2 A which is the matching section of the ferrule of the two aforementioned 
fiber groups is arranged by change connection board 1 A in the shape of a matrix, i.e., a line writing 
direction and the direction of a train. Each ferrule 12A of the core-wire group 3 1 by the side of a 
distribution cable is made as for movement to a line writing direction, movement can do each ferrule 
22C of the core- wire group 41 by the side of a feeder cable in the direction of a train, and each ferrule 
12B of the core- wire group 41 by the side of a feeder cable is beforehand inserted in the edge of the 
direction of a train arranged in the shape of [ of change connection board 1 A ] a matrix, i.e., a soffit. If 
the number of fiber core wire with which the number of fiber core wire which sets the number of the 
hearts of the core- wire group by the side of N and a feeder cable to 2 Ns for the number of fiber core 
wire of the core-wire group by the side of a distribution cable, among those is connected to ferrule 22C 
is connected to N and ferrule 12B is set to N, sleeve 2 A of xN individual is arranged by change 
connection board 1 A (N+l) in the shape of a matrix. Therefore, the number of fiber core wire in this 
case is set to 2 N+N=3N. 

[0032] Each ferrule 22C of the core-wire group 41 by the side of a line cable is held by the ferrule 
attaching parts 13A and 23 C, respectively at the time of each ferrule 12A of the core- wire group 31 by 
the side of a distribution cable (illustration accepting one place). Ferrule attaching part 13A is connected 
with the drive pulleys 14A and 24C and the ferrule drive wires 16A and 26C which move by the 
follower pulleys 15A and 25C (illustration accepting one place). 

[0033] The drive pulleys 14A and 24C and the follower pulleys 15A and 25C are attached in the pulley 
move mechanisms 17A and 27C. In fact, although a ferrule attaching part, the drive pulley, the follower 
pulley, the ferrule drive wire, and the pulley move mechanism are installed in each ferrule 12A of the 
core-wire group 31 by the side of a distribution cable, and each ferrule 22C of the core-wire group 41 by 
the side of a feeder cable, illustration is omitted in order to simplify a drawing. These ferrules are 
moved, and since it is the same as that of the procedure explained by drawing 1 , the procedure which 
connects is skipped. 

[0034] Among each ferrule 22C of each ferrule 12A of the core-wire group 3 1 by the side of a 
distribution cable, and the core-wire group 41 by the side of a feeder cable By moving to a line writing 
direction, positioning each ferrule 12 A, moving to a line writing direction, positioning each ferrule 22C, 
and inserting a ferrule in the sleeve which is the matching section of the ferrule of change connection 
board 1 A Change connection which connects or changes [ connection ] arbitrarily the core-wire group 
41 by the side of a feeder cable at the core- wire group 3 1 by the side of a distribution cable can be made. 

[0035] For example, when feeder cable side core-wire 28C and distribution cable side core-wire 18A are 
already connected by sleeve 3of change connection board 1 A A (illustration is omitted), otherwise it 
goes away, and it is a line and suppose that the core-wire need of a feeder cable occurred. In such a case, 
connection of the ferrule of feeder cable side core-wire 28C and distribution cable side core-wire 18A is 
canceled, and if feeder cable side core-wire 28C is moved to core-wire 19A beforehand inserted in the 
edge of the direction of a train arranged in the shape of [ of change connection board 1 A of the core- wire 
group 41 by the side of a feeder cable ] a matrix, i.e., a soffit, and it connects with it, core-wire 19A is 
connectable with feeder cable core-wire 28C. The function to go away otherwise, to become connectable 
with the core wire of a distribution cable by ****, and to accommodate feeder cable core-wire 28C and 
core- wire 19A between ****** by thi s ls realizable. 
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[0036] According to this example, it is necessary to accommodate feeder cable core wire by canceling 
connection of the feeder cable core wire already connected with the distribution cable by ****** 5 
making loop connection of the feeder cable core wire, and newly connecting the feeder cable core wire 
with distribution cable core wire by **** which wants to generate other need so that the above 
explanation may show. 

[0037] When an optical matrix switch tends to realize this, in the Prior art, the sleeve of 2Nx (N+2Ns) 
individual needs to be arranged in the shape of a matrix as the number of sleeves in the change 
connection board of an optical matrix switch. On the other hand, according to the example by the 
aforementioned this invention, the sleeve of xN individual should just be arranged by the change 
connection board (N+l) in the shape of a matrix. According to the 5N this example, the number of the 
optical fiber hearts required naturally also becomes [ 3N ] in a Prior art. According to this example, 
these show that the number of sleeves and the number of the fiber hearts in a change connection board 
decrease sharply compared with a Prior art, when an optical matrix switch tends to realize the same 
function. 

[0038] Naturally, according to this invention, there can be few component parts of an optical matrix 
switch, simplification of an optical matrix switch, miniaturization, and economization can be attained, 
and the practicality and the usefulness which were excellent in construction of a future optical fiber 
communications network can be demonstrated. 

[0039] In addition, as the aforementioned optical matrix switch, structure as shown in drawing 3 is also 
considered. It is the optical matrix switch which constitutes the end face of a group 210 of two arranged 
fiber groups from a ferrule 212 so that it may counter mutually, and forms other groups by a ferrule with 
a sleeve, i.e., the state where the ferrule is being beforehand inserted and fixed by the sleeve. Arbitrary 
ferrules are moved to a line writing direction in the front face of the change connection board 201, the 
aforementioned ferrule with a sleeve is moved in the direction of a train on the rear face of the change 
connection board 201, a ferrule is inserted in the sleeve 201 of a ferrule with a sleeve, and matching is 
performed. 

[0040] In drawing 3 , the move mechanism of a ferrule and a ferrule with a sleeve etc. is omitted. Even 
if it uses the optical matrix switch shown in drawing 3 , naturally the structure of the example by this 
invention explained by drawing 1 and drawing 2 is realizable. 

[0041] As mentioned above, this invention cannot be overemphasized by that it can change variously in 
the range which is not limited to the aforementioned example and does not deviate from the summary 
although this invention was concretely explained based on the example. 
[0042] 

[Effect of the Invention] As mentioned above, since according to this invention the core-wire group of a 
feeder cable is changed by the side on the other hand the whole surface side of the aforementioned 
connection board and it becomes connectable as explained, the change function of the core-wire group 
by the side of a distribution cable can decrease to the core-wire group by the side of a feeder cable, and 
it can prevent that the change function of the core-wire group by the side of a distribution cable falls. 
[0043] Moreover, thereby, the number of component parts of an optical matrix switch is lessened, and 
the simplification of an optical matrix switch and a miniaturization can be attained. 

[Translation done.] 
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